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[ft 13 
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[ft 2] 

R 6 R 6 
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C— R 5 -C ( 6 ) 
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1. 8J^TT*&5ff^l ~2 9 (D^-ftlfr— WiZUWLOW&foo 

[ff:£^3 1] St^l~3 om^*ifr^lcia*©m^#££^#£1" 

[ft ^3 2] ff^l~3 om^*i7^^ci2«©m^#£iffc££: , t 
[0 0 0 1] 



[0 0 0 2] 

>^^^^>fi^©M^#^^tlfc 0 #9*.tf, (Macromolec 
ules, 17, 265, 1 9 8 4 ) fcm* ft#*fc3 9*£tt*'£fr-frfcW 
^M5:mv^Tlf-;i/^-^^$:S^L, *5 1 ^->U tf>#'S'&#'5ftBT?&*- 

#^gcjt t & y , at y » v ^ t? & s & if a * <o fia@# & o . 

[0 0 0 3] 

-!r*f^ (#^Bg6 2 -4 8 7 0 4, #IU§Bg 6 4 - 6 2 3 0 8 ) & 

, ^^^;^^>m J ^xx^;l/^fe'5v^^x-5 1 ;^M$:^$&^f!I^bT, ;w;*®e 
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tt, VK^frCDafe&tf&S*!,, H*-^*> (#^¥7-5 9 6 0 1) fC^y. 

> ft l*tft*^ iZMWt. n # Bin? o y , 3t3£^ © t^m & l£ *Mc A # *m; 

ftStttt^jcis^ftwii^iEaiT?**;, 2gj^_t©^y v- 

[0 0 04] 

Ulf>^S-^S:<k<=i> hn-;i/T'££ «fce>tC&oT££ 0 Matyjasz 
yv-^^io-ts^^, v?n>f-e/x-#-£Mv^#&K:J:y, :/n ? 

3 2i tfffiHT? & o y , n-f - - ©^$gicf£ 

W#5W;fcSg & # A* * © # Bit £ o fe y 4: <D D -5 £ £ tftb Z> 

o 

[0 0 0 5] 

mmifiM& l mm] 
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H 2 C = C (R 1 ) - (1) 
[0 0 0 7] 

[0 0 0 8] 

[0 0 0 9] 
[^^©HJg«Z)^M] 

H £ C = C (R 1 ) - (1) 
[0 0 10] 

- «5£ 1 ic £ v % T , R 1 li* JMK^ & S v > ttjKiRUt 1 ~ 2 0 © «ft 

- (CH 2 ) n -CH 3> -CH (CHg) - (CH 2 ) n "CH 3 , -CH 
(CH 2 CH 3 ) - (CH 2 ) n -CH 3 , -CH (CHgCHg) 2 , - C 
(CH 3 ) 2 - (CH 2 ) n -CH 3 , -C (CH 3 ) (CH 2 CH 3 ) - ( 

CH 2 ) n "CH 3 . -C 6 H 5 , -C 6 H 5 (CHg) , -C 6 H 5 (CH 
3 ) 2 , - (CH 2 ) n "C 6 H 5 , - (CH 2 ) n -C 6 H 5 (CHg) , 

- (CH 2 ) n "C 6 H 5 (CHg) 2 
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( n It 0 J£*±©S»T, 2 0 JS^T) 

[0 0 1 1 ] 

(I) ©-^1 £^3*1 #lcpg5£3;fi&v% 0 Bmnir 

&-7Uy tm&tiXDm&lZj: lo©t®, 2o©t)0, -eftJg* 

) r^u;i/^>rv^ntf;K r*y/i/Bft-n-^/K 7* 

VJVm^VZf^^. U^) 7^J;i/i-tert-^f;k 7*'J 

r^y/m-rS'/k r^y^/HK-^s/^, (* 

T^y;i/^-2-^ hdpi/x^;K 7*y;l/&- 
*) y;i/^^*y 7^VM2-7^;ifM r- (* 
y n^r;i/^-^r$/^n if;i/> b y * h3f^*/9>, (;* #) y# y ;i^©:n 

^ u>^-^r-^>f K#fln#f, 7 ^ 'J ^ h 'J 7;Wd i f ^/^ f ( 

7^ y ^612 - h y 7Mn ^ f ;i/xf ^, T^y;i/^2-/i 
-7MnifMf;K 7^'^i2-A-7;i/^Dif;i'-2- 
^°-7>n/^-n^;i/x^;i/, 7? y -A-7Moif;i/, ( 

y ;^A s ~7;i/^-n^-^;i/, 7? y nsmvA-y;i*u* 
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> T'f^vl/^ ^ F, a^p^yWU*, t^fA/Yl/>f5K, F-?^;i/V 
W^F, ^fT'J^H ^ F, 7x-^7l/^^F, 2/^n/\^r2/;i/Vl^ 
^ F^©v i/>r 5 K*=e ;Y-;7^yn-h'J^ * * $r y n n> y 

®-f , j;i/1^^-M : e; , 7- ;r^y^75K, ***y/i/rs f^© 

^***»©«tt*^e>, 7 ^-fctf 7^'J;« : E>'V- 
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*=fc$?£L<&l. 3J«TT**£. 

*»W©fi^# (I) ©»¥^#**H:4*K:fWRttfcV*#, 5 0 0-100 
0 0 O©460tf&& L/<, 3000 ~4 000 o#s e>c#* 

(i) <Dis ; 7*m®&\$, ssJtstis^nyir^a^fro^tt^e) 2 
<fi£# (I) ©J8&as> 

[0 0 13] 

(I) ©**KHR«lTf*3ft&£&#A*-*#j&tt, ftJcRjfes 

-C (R 2 ) (R 3 ) (X) (2) 

^ ^«^*fci§^i / fcaitcS3fe'rsiflf©^«s€:*-r 0 *^xti 

a ) 

VMS ft£;£4Mlt3l fc^-r £ if — ;i/^Jt-£#:© a n y>£& 7 ;i/>r— ;i/£-^;£ 
z. tic *v vxyy^pij n,n&& \z & v % t 

[0 0 14] 
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<U fulfil )IM&> 

4 V (J. Am. Chem. Soc. 1994. 116. 7 9 4 3) ^ 

=LVU*S/\ : \k&mte¥<n^Vi]frffimM%m^2>*>C> (Macromole 

cuies. 1 9 9 4. 2 7. 7 2 2 8 ) . mm^u^fyjtm^m^MH U 
jS^M^^iSfi^ili-^ m^m^Vi3)Vm^i (Atom Trans 
fer Radical Polymerization:ATRP) 4 

Mn = i. i~i. 5) m&fctfnbtiz>n£*jiz, =e;-?-t.mi&ffl<»ti:& 

& it ic J; o T^hF*» g imc n > h n - £ r £ £ £ . 

[0 0 15] 

fi£-T5 r^^|&^^5!j;i/M^j Matyj aszewski 

£>, J. Am. Chem. Soc. 1995, 117, 5614, Macro 
molecules 1 9 9 5, 2 8, 7 9 0 1, Science 1996 
, 2 7 2, 8 6 6. ^S^iSawamotof), Macromolecul 
e s 1 9 9 5,2 8,1 7 2 1 te, ±13© T V 

_ . _ l_l .. . ffifE#¥ 1 1 -3 04 6 3 8 9 
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[0 0 16] 

C 6 H 5 -CH 2 X. C 6 H 5 -C (H) (X) CHg, C 6 H 5 -C (X) 
(CH 3 ) 2 

(fc£u ±©fb^^ c 6 h 5 b7hm, xw&m. mm. sf^tz. 

R 15 -C (H) (X) -C0 2 R 16 , R 15 - C (CHg) (X) -COgR 16 
, R 15 -C (H) (X) -C (O) R 16 , R 15 -C (CH 3 ) (X) -C (O 
) R 16 

-Jim. tfe{iM^7~2O077;i/^;i/S, xttift*, MM. JfciiS'? 

R 15 -C 6 H 4 -S0 2 X 

(±m<D&&izis^T. R^itTkmm^tfrizmmmi ~2o (DTK* 

[0 0 17] 

u7yitxji*-Mt&g>)itm^z t. mmz^miz-gmmwAistiti 
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^i©«s:^altm^ (i) ir^b, u tf y if^ p % )vmat&izmm-t 

[0 0 18] 

-» (i) #^jc#e>*iSo TJi*r— frmzm-t&mm wf> it® £vt it 
m^mmi**^^ Mint. -^8ic^-r^?:^-rs%<z)^M^snso 

R 21 R 22 C (X) -R 23 -R 24 -C (R 20 ) =CH 2 (8) 

, £fc&^ic^Tffls&c&Mbfc : k<zK r 23 &. -c (o) o- (xx-t- 

, -C (O) - Vrbm) , ££fcJ:o-, m-, p-7x-l/>2k R 
24 »*Cg8B-&. ;£fc»l£i§$tl~2 0 © 2i©f ilt* 1 fi«±©x-f^ 

[0019] 

fjlSR 2 ^ R 22 <DM*ifcffl£. US, 7K^. x^/i/3k n-^n 

tr^/H, >f y^otf;i/S> n-:/^;i/g, *y^;vm. ^*PJi^&mf*> 

R 21 ^R 22 ^iM^Ci3V^T^bT^#^&5:^UTV^T : b e ^:<. 
©J:^«i»-&, -R 21 -R 22 -l±M*.tf. -CH 2 CH 2 -, -CH 2 CH 2 
CH 2 -, — C H 2 C H 2 C HgC H 2 ~ > - C H 2 C H 2 C H 2 C HgC H 
2 -, ^M^Stiec 
[0 0 2 0] 
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XCH 2 C (O) O (CH 2 ) n CH = CH 2 , H3CC (H) (X) C (O 
) O (CH 2 ) „CH = CH 2 , (H 3 C) 2 C (X) C (O) O (CH 2 ) 
„CH = CH 2 , CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH = 
CH 2 . 

[0 0 2 1] 

[ft 3] 




C0 2 (CH 2 ) n CH=CH 2 



[0 0 2 2] 

(_fcfB©#3;tc;j5^T, Xfcttfc*, Mm. &feit=iym. n it o ~ 2 o omm. 

) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) „CH = CH 2 , HgCC (H 
) (X) C (O) O (CH 2 ) n O (CH 2 ) B CH = CH 2 , (H3C) 2 
C (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , CH 3 CH 2 
C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) 1 CH = CH 2 , 

[0 0 2 3] 

[ft 4 ] 




C0 2 (CH 2 )frO--(CH 2 ); S CH=CH2 



[0 0 2 4] 
, m&0~2 0<D$m.) 

o, m, P -XCH 2 -C 6 H 4 - (CH 2 ) n -CH = CH 2 , o, m, p 
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-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 , o, m, 
p-CH 3 CH 2 C (H) (X) ~C 6 H 4 - (CH 2 ) n "CH = CH 2 

) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) „-0- (CH 2 ) „-CH = 
CH 2 , 

o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) „-0- (CH 2 
) m -CH = CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -CgH 4 ~ 
(CH 2 ) „-0- (CH 2 ) m CH = CH 2 

^ UiBO^icfc^T, x»i«, J/m. *fctt3tfiL n 1 ~ 2 0 om®. 

, ml±0~2 O&mWi) 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n ~CH = CH 2 , o, m 
, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 
o, m, p-CH 3 CH 2 C (H) (X) -CgH 4 -0- (CH 2 ) n ~C 
H = CH 2 

) 

o, m, p-XCH 2 -C 6 H 4 -0- (CHg) n ~0- (CH 2 ) m -C 
0 H = CH 2 , o, m, p-CH 3 C (H) (X) -CgH 4 -0- (CH 2 ) 
n -0- (CH 2 ) m -CH = CH 2 , o, m, p-CHgCHgC (H) ( 
X) -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH = CH 2 

(_tfBtf>#5SX*$V^, XttSSR, MM. *fe»39*, nttl~2 0©»» 
, mte 0 ~ 2 0 <bmW0 

H 2 C = C (R 20 ) -R 24 -C (R 21 ) (X) -R 25 -R 22 (9) 

R 2( \ R 21 , R 22 . R 24 . XteJifBlc^C, R 25 «, tttfttS*. -C 
(O) o- (x*^;i/g) , -c (o) - Vrhm , o-, m-, 

p-7i-l/>i^t) 
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R^ttfiKag^, *fettft*»l'-2 0©2fiffCD^*IS QTOLfcCDx-^ 

, r i: ttc (o) om^y ^-iyymm^m-t^>^mit^rv%^<^ e 

?Sttft"Tefc«>K:, R 25 £LT£C (O) oik c (O) 36, 7x-l/>S^ 
[0 0 2 5] 

^ -is** 9 <Dik&sfo-k$kfom\zm7x**z> & e> « , 

CH 2 =CHCH 2 X, CH 2 =C (CHg) CHgX, CH 2 =CHC (H 
) (X) CHg, CH 2 =C (CHg) C (H) (X) CH3, CH 2 =CH 
C (X) (CHg) 2 . CH 2 =CHC (H) (X) C 2 H 5 , CH 2 =CH 
C (H) (X) CH (CHg) 2 , CH 2 =CHC (H) (X) CgHg, C 
H 2 =CHC (H) (X) CH 2 C 6 H 5 , CH 2 =CHCH 2 C (H) (X 
) -C0 2 R, CH 2 =CH (CH 2 ) 2 C (H) (X) -C0 2 R. CH £ 
= CH (CH 2 ) 3 C (H) (X) -C0 2 R, CH 2 = CH (CHg) g C 
(H) (X) -C0 2 R, CH 2 =CHCH 2 C (H) (X) -CgH^ C 
0 H 2 =CH (CH 2 ) 2 C (H) (X) -C 6 H 5 , CH 2 =CH (CH 2 ) 
3 C (H) (X) -C 6 H 5 

) 

[0 0 2 6] 

o-, m-, p-CH 2 =CH- (CH 2 ) n -CgH 4 -S0 2 X, o -, 
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m-, p-CH 2 =CH- (CH 2 ) „- O - C 6 H 4 - S OgX 
) 

[0 0 2 7] 

, An^f>S) 7^U»j:^i^tt 

[0 0 2 8] 

R 21 R 22 C (X) -R 23 -R 24 -C (H) (R 20 ) CH r [Si (R 26 ) 2 _ 
ft b <Y) b O] .-Si (R 27 ) 3 _ a (Y) a (10) 

R 20 > R 21 . R 22 ^ R 23 ^ R 24 > XttJifilcHC. R 26 . R 27 ^* 

2O077Wl/i> Sfctt (R' ) 3 SiO- (R* ttlWMR 1 ~ 2 0 0> 1 

*V0 t^*l5b'J^M^>n^ri/l^U R 26 tfc»R 27 ^2<@^± 

T=fe)J:<> HfcoTHTfcJ:^. aliO, 1, 2, *fe«3Sr, bteO 
, 1, ££ti:25:^1\, mliO~19©lM5. fcf£U a+mb^lT* 
fe 5 z: t. £ m J£t" 5 * CO £ -t Z> ) 
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XCH 2 C (O) O (CH 2 ) n Si (OCH 3 ) 3, CH 3 C (H) (X) 
C (O) O (CH 2 ) n Si (OCH3) 3, (CH 3 ) 2 C (X) C (O) 

0 (CH 2 ) n S i (OCH3) 3, XCH 2 C (O) O (CH 2 ) n S i ( 
CH 3 ) (OCH3) 2 , CH 3 C (H) (X) C (O) O (CH 2 ) n Si 

(CH 3 ) (OCH3) 2 , (CH 3 ) 2 C (X) C (O) O (CH 2 ) n S 

1 (CH 3 ) (OCH3) 2 

(±IB©#^JCfeV%T, Xtt^, MM. 3**, nfci:0~2 OCD&gt ) 
XCH 2 C (O) O (CH 2 ) n O (CH 2 ) „Si (OCH3) 3, H3C 
C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3, 

(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m Si (OCH3 
) 3, CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m S 
i (OCH3) 3. XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (C 
Hg) (OCH3) 2 , H 3 CC (H) (X) C (O) O (CH 2 ) n O (C 
H 2 ) m -Si (CH 3 ) (OCH3) 2> (H 3 C) 2 C (X) C (O) O 

(CH 2 ) n O (CH 2 ) m -Si (CHg) (OCH3) 2 , CH 3 CH 2 
C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) S i (CHg) (O 
CH 3 ) 2 

0-20 <D&m 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (OCH3) 3, o, m 
, P-CH3C (H) (X) ~C 6 H 4 - (CH 2 ) 2 Si (OCH3) 3, 
o, m, p-CH 3 CH 2 C (H) (X) -CgH 4 - (CH 2 ) 2 S i (O 
CH 3 ) 3, o, m, p-XCH 2 -C 6 H 4 - (CH^Si (OCH3 
) 3, o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 3S i (O 
CH 3 ) 3, o, m, p-CH 3 CH 2 C (H) (X) -CgH 4 ~ (CH 2 
) 3 Si (OCH3) 3, o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 ~ 
O- (CH 2 ) 3 S i (OCH3) 3, o, m, p -CH 3 C (H) (X) - 
C 6 H 4 - (CH 2 ) 2 ~0- (CH 2 ) 3 Si (OCHg) 3> o, m, p 



m$E#¥ 11-3046389 



# ¥ 10-207328 



-CH 3 CH 2 C (H) (X) ~C 6 H 4 - (CH 2 ) 2 ~0- (CH 2 ) 3 
Si (OCH3) 3. o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 3S 
i (OCH3) 3, o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (C 
H 2 ) 3 S i (OCH3) 3, o, m, p-CH 3 CH 2 C (H) (X) -C 
6 H 4 -0- (CH 2 ) 3- S i (OCH3) 3. o, m, p-XCHg-C 

6 H 4 -0- (CH 2 ) 2 ~°~ < CH 2 ) 3 _S 1 (° CH 3> 3- °» m 
, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 ~°~ < CH 2 } 
3 Si (OCH3) 3, o, m, p-CH 3 CH 2 C (H) (X) -C g H 4 
-O- (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3 

n & nm & % "t z> % <d tfm ^ $ ti * . 

(R 27 ) 3 _ a (Y) a Si- [OSi (R 26 ) 2 _ b (Y) b ] „-CH r C 

(H) (R 20 ) -R 24 -C (R 21 ) (X) -R 25 -R 22 (11) 

(5**, R 2 °> R 21 . R 22 % R 24 > R 25 . R 26 . R 27 ^ a, b, m, X, Ytt 

(CH3O) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , (CH3O) 2 ( 
CH 3 ) SiCH 2 CH 2 C (H) (X) CgH 5 , (CH3O) 3S i (C 
H 2 ) 2 C (H) (X) -C0 2 R, (CH3O) 2 (CH 3 ) S i (CH 2 
) 2 C (H) (X) -C0 2 R. (CH3O) 3 Si (CH 2 ) 3C (H) ( 
X) -CO z R, (CH3O) 2 (CH 3 ) Si (CH 2 ) 3C (H) (X) 
-C0 2 R, (CH3O) 3 Si (CH 2 ) 4 C (H) (X) -COgR. ( 
CH3O) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) -C0 2 R, (CH 
3 0) 3 S i (CH 2 ) g C (H) (X) -C0 2 R, (CH3O) 2 (CH 
3 ) Si (CH 2 ) g C (H) (X) -C0 2 R, (CH3O) 3 Si (CH 
2 ) 3 C (H) (X) "C 6 H 5 , (CH3O) 2 (CH 3 ) Si (CH 2 ) 
3 C (H) (X) -C 6 H 5 , (CH3O) 3 Si (CH 2 ) 4 C (H) (X 
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) -C 6 H 5 . (CH3O) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) - 
C 6 H 5 

) 

[0 0 2 9] 

HO- (CH 2 ) n -OC (O) C (H) (R) (X) 

(-tgBtf>#5£K:a3v>T. xcmiji, Mm. z&it-avm. Ri**mm*£fci* 

^^1-2 0©T7l/^;i/S. &m$(.6~2 007'J-M, £?JJt$5:7~2 0 
077;i/^S, n 1 ~ 2 0 GD^ifc) 

T&mzMmte&^tf. TIE© £5&%<Z>tfMB2tiZ> 0 
H 2 N- (CH 2 ) n ~OC (O) C (H) (R) (X) 

(±8B©#5£lC;i3V*T, XttSHR, Mm. HLfrteBVm. Rtt**«^-*fctt 
077;^M, n & 1 ~ 2 0 ©^gt) 

VTitmzMmit&^tiK Tf E© J: o =b © ##fa* $ ft 5 „ 
[0 0 3 0] 
[ft 5] 



o 




R 



[0 0 3 1] 
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Ml~2O07^i> UtfR»6~2 0©TU -/UK. £ciiI8(7~2 0 
077^^S, n » 1 ~ 2 0 GD^ffc) 

-«5£ 2 (DJfcmMMZ 1 ^ftfc 2 oR_L^f £fi-£tt£#5 fciMCtt, 2 

[0 0 3 2] 
[ft 6] 

0l m,p- X — CH2-C G H4-CH 2 X 

CHg CH 3 CH3 CH 3 

o,m,p- X — CH 2 — C 6 H4-CH 2 — X <v*,V X — CH 2 -C 6 H 4 -CH 2 — X 

CH 3 CH 3 

H H CH 3 CH 3 

X— C (CH2) n -C X X— C (CH^-C X 

CO2R C0 2 R C0 2 R CO2R 

H H CH 3 CH 3 

X— C (CH^-C X X— C (CH2) n -C X 

COR COR COR COR 

CH 3 CH 3 

X _CH2-C-CH2-X X— CH-C—CH— X X— C <jj— C— X 

O CH 3 O CH 3 CH 3 O CH 3 



CeHg CeH 5 
X— CH-(CH2)„-CH— X 



_ .1 _ _ _ miiF4#5j2 l 1.-3 04 6 3 8 9 
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[ft 7] 

O O 
X — CH 2 -C— O— (CHj>) n O— C— CH 2 — X 



X — CH — C— O — (CH2) n '0 — C — CH — X 

nO CH 3 
j — O— {CH2)nO— C— C X 

CH 3 CH3 
(5$+. n(i0~2 0©SSCs X«^ff % #U&> £*H±3«?5{0 

CHo CH3 
X— CH 2 -C C-— CH 2 -X I I 3 

II II X— CH— C C CH — X 

OO || || 

CH 3 CH 3 ° ° 

CH 3 O O CH 3 

O O 
o.m-p- X— CH 2 -C— C— CeH,— O— C— CH 2 -X 

cm*- x — CH — C — O — C 6 H 4 — O — C — CH — X 
?H3 0 o ? H, 

"u>- X — C C— O— C6H4— o— c— C X 

CH 3 CH 3 



o 



ojap- x — S0 2 — C 6 H 4 -S0 2 — X 
[0 0 3 4] 
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tCPS5fe$*lT, ft&L^^tDHLT. 1. 8. 9. 10. 1 1 MO^^lM^ 
fofiK £ bKftt LV^©£:LT, ltiff&Otiff©^ 2#f©;^-^^. 2« 

If tTUSWfctf 1, 1 0-7xt>hD'J>ftfl { fO»i^ ^ 

b7^f^xf l/>h'J75> (TMEDA) , ^>*^f ^S?lf 

mfc (RuCl 2 (PPh 3 ) 3) tttli:bttlt^5. 

mmtZfrZo 2*©^©^h«J7i-m7^« (FeCl 2 

(PPh 3 ) 2 ) . 2ffi©xy$r;i/©l?;^y 7x— /l/jfcX7-f (N i 

C 1 2 (PPh 3 ) 2 ) , 2#f©-^-!r^/©lf^hy^^*^7-f > 

utt (n i b r 2 (pbu 3 ) 2 ) mmt.hxnmx^>^> a 

©>t- tfJ-fr* x#/-;k •furtJ-fr, 

n -^;i/T;i/=i-;w t e r t - 7*f ^7;i/3-;^®7;i/3-;i/liI 

Hflftx^/i/, iMy^;i^©x;*^;i/^^^ ; x^ K -Jut 
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troiH^^t^i, 0£L<ii, 5 o~i 5 or©ttBrc&s. 

-CH 2 -C (R 2 ) (R 3 ) (X) (2) 

to ) 

[0 0 3 5] 

- £4$ IC BRjt $ 4x & v * A\ T © J: ? tit #S6##Sas $ ti £ . 

( I ) tt, 3 : 

M + 0"-R 4 -C (R 5 ) =CH 2 (3) 

[0 0 3 6] 

±gar;i/^-;i'S^^^e/Tn^>$ : ^-^3{cfevNT, R 4 &tfR 

fctiO^T*«T»«*. R 4 #, - C (O) -R 6 -Tf*a*l«»^ 

M + 0*-C (O) -R 6 -C (R 4 ) =CH 2 (3' ) 
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[0 0 3 7] 

_tiB— 3 -e* £ ti & r ~ jim^M * i/ T - * y <z> mmik £ b t tt 

, H 2 C = CH-CH 2 -OH, H 2 C = CH-CH (CHj) -OH, H 2 
C = C (CH 3 ) -CH 2 -OH, H 2 C = CH- (CH 2 ) „-OH (ntt 
, 2~2 0®iiS:it. ) , H 2 C = CH-CH 2 -0- (CH 2 ) g-O 
H, H 2 C=CH-C (O) O- (CH 2 ) 2 ~OH, H 2 C = C (CHg) 
-C (O) O- (CH 2 ) 2 -OH, o-, m-, p-H 2 C = CH-C 6 H 
4 -OH, o m-, p-H 2 C = CH-CH 2 -C 6 H 4 -OH, o-, 
m-, p-H 2 C = CH-CH 2 -0-C 6 H 4 -OH, o~, m-, p-H 
2 C = CH-C 6 H 4 -CH 2 -OH, o-, m-, p-H 2 C = CH-CH 
2 -C 6 H 4 -CH 2 -OH, o-, m-, p - H 2 C = C H - C H 2 ~ O - 
C 6 H 4 -CH 2 -OH^^lf fctlS. 
[0 0 3 8] 

3S&C, ±fB^^3T^$n-5T;V^-^^^ d r^T-^>©Btf^^ 
It, H 2 C = CH-C (O) -OH, H 2 C = C (CHg) -C (O) -O 
H, H 2 C = CH-CH 2 -C (O) -OH, H 2 C = CH- (CH £ ) n ~ 
C (O) -OH (ntt, 2~2 0 ©fflR ) > H 2 C = CH~ (CH 2 
) n -OC (O) - (CH 2 ) m -C (O) -OH (m&tfntt:, m— X&H 
&oT, 0-1 9<D&m*&?o ), o-, m-, p-H 2 C = CH-C 6 H 
4 -C (O) -OH, o-, m-, p-H 2 C = CH-CH 2 -C 6 H 4 -C 

(O) -OH, o m-, p -H 2 C = CH-CH 2 -0-C 6 H 4 -C ( 
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O) -OH. o-, m-, p-H 2 C = CH- (CH 2 ) r OC (O) -C 
6 H 4 -C (O) -OH (ntt. 0~1 3©«E»&3rr„ ) f*ilfP,|i5„ 

[0 0 3 9] 

±mmm& z&mtttm2i£z>z.tnz£^T, ±m-m^ 3 x-m $ ti 5 7 ;b 

©=&0^MT'§s. M^tSi:, ^- h y h3f£/ # y tfA* h3^> 

^xh^S/K, th'^A-tert-^hdrJ/K, A'JDA-tert- 

:/h^>h\ |gaH-M;#z>, K»*y^A, «»yf9A, mm*M±hV 
*»ftthy^ *affc*y>^, *sfrffc-M*y#A, *sfrffc*y* 

A, *^;i/y^#A, ni^^y^^A. n-^;i/y^»>A, 

juv*vj>. v*vj*V4 v?u\zn,y$ K> y^^^f^s?^*? 

K ; hy ^^;i/7^>, h'jxw*x y ^;i/7$ >^©7/l/*;i/7 

©3Ky7$> ; tfy fcTay>*©fcry*;>^ft-&^««**f&n*. _t 

IB&SOftfflJfcttu ±fHI5^#:{C*fLT. 0. 5~5^i. #i;L<&0. 8 
[0 0 4 0] 

y&mmi J -;k -fu/v-ji, >ryy°aAV-;i/, n- 

^;i/7;i/^-;K t e r t ~^;i/7;b=r-;i/^(Z)7;i/n-;i/^^ ; 7-fe 

7^ Ff©7^ v&mmmtfm-fhnz> 0 zn^it: mmxit2m&,±^u^ 
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[0 0 4 1] 

r^v^T, JStC^fSo tfitm<*£LX* o-, m-, p-H 2 C = C 

H - C H 2 - C 6 H 4 - O H ZmmiT «6*-&-e»n«, *$£«#X#ffl^T© 

*'J^-t e r t F&*fc&»* 

M~7 ox:t*3 o #~ ii$ia&ft 3 -e -5 3 tizzy 

[0 04 2] 

»U r^C4H7> ; E-')^7>f F£^M3i±5Zli:lCj:oT ; k#e>*i£ 

c ±sa4mr> j E-^AA^>r Fiibxii, fh^^w^-fw^f 

[0 0 4 3] 

=fe, -jR^2©*«*^S:^S^-^*M'&#i:SlSS-&*ii:K:J:y, - 
- rT\ *»wicfetfs rtf-;i/^ y v-©x^ vvte^fDStc^L 

[0 0 4 4] 

#3815!© If— y^-tt* CH 2 =C (R 2 ) (R 3 ) Cj£#, R 2 > 
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[0 0 4 5] 

LfctfoT. ±fH-JK^2(D-CH 2 (R 2 ) (R 3 ) 
If-^/^^V-lCft^U **iak R 2 > R 3 £ rif-^^^v-cr)^ 

-©SiStt, «EC3*«*fc*jKrK o~i 5 or -efr^ — J^^; 

T, l~5^*T*fe»;. *F*L<ttl~l. 2§it^5„ 
[0 0 4 6] 



[ft 8] 



R 8 R 8 

1 7 I 



'2 



H 2 CT ^CH 

[0 0 4 7] 

[0 0 4 8] 
[ft 9] 
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R 6 R 6 

I s I 
C — R — C 

R R 6 

[0 0 4 9] 
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- (CH 2 ) n - (nlil~2 0©fi3R) > -CH (CHg) -C 
H (CH 2 CH 3 ) -C (CHg) 2 -, -C (CH 3 ) (CH 2 CH 

3 ) -C (CH 2 CH 3 ) 2 -, -CH 2 CH (CHg) -> - (C 
H 2 ) „~ O - C H 2 - (nttl~19 0>^ffc) > 

-CH (CHg) -0-CH 2 -. -CH (CH 2 CH 3 ) -O-CHg-, 
-C (CHg) 2 -0-CH 2 -, -C (CHg) (CH 2 CHg) -O- 
CH 2 - -C (CH 2 CH 3 ) 2 -0-CH 2 -, - (CH 2 ) „-0- 
(CH 2 ) m - 

(nu n»l~19©^IS:, t£b2gm+n^20), 

- (CH 2 ) „-C (O) O- (CH 2 ) m - 

(m, nttl~19®IE ££l2gm+n^20), 

- (CH 2 ) n -OC (O) - (CH 2 ) m -C (O) O- (CH 2 ) \- 

(1 te0~l 8©g$t m, nttl~170m fc^l2^1+m+ngl 
8) , 

- (CH 2 ) n - o m-, p-C 6 H 4 -, - (CH 2 ) „-<>-, m 
— , p-C 6 H 4 - (CH 2 ) m - 

(mttO-l 3©g$U nttl~14<D«E«, fc^bl^m+n^H) , 

- (CH 2 ) n - o -, m-, p-C 6 H 4 -0- (CH 2 ) m ~, 
(mte0~l 3 <D&m* nttl~14©S», 1 ^m+n^ 14). 

- (CH 2 ) n - o -, m-, p-C 6 H 4 -0-CH (CHg) 
( n & 1 ~ 1 2 <DW®0 , 

- (CH 2 ) n - o -, m-, p-C 6 H 4 -0-CH (CHg) 2 ~, 
( n ft* 1 ~ 1 1 <D$m) . 

- (CH 2 ) n -o-, m-, p-C 6 H 4 -C (O) O- (CH 2 ) 
(m, nlil~12©II!t, ^^I2^m+n^l3) , 
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~ ( CH 2 ) n _OC (0 > m-, p-C 6 H 4 -C (O) O- (C 



(m, nlil~ll <DMm. ^I2^m+ngl 2), 
~ (CH 2 ) n-°-» m ~' P"C 6 H 4 -OC (O) - (CH 2 ) B -, 

(m, nttl~l 2<DmWi. fe^L2^m+n^ 1 3) , 
~ ( CH 2> n _C <°> O-o-, m-, p-CgH 4 - (CH 2 ) 

(m, nlil~llffliE fc^l2^m+n^l2), 

[0 0 5 0] 

T©t>©#M^£*l£o 
[0 0 5 1] 

[ftio] 



[0 0 5 2] 

#*#©#* 1/ < & 8 0 %M±tfiRj& L fc«rj&, $ & IC$?£ b < tt 9 0 %J£<± 
Soft (I) U ^>^7^*^M^lc < fc^>M^cfi^svN«S^T^{c 
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H 2 C = C (R 11 ) -R 12 -R 13 ~C (R 14 ) =CH 2 (7) 

(^if», r 11 , R 14 tt#jR*fc»*'*/i/. r 12 &-c (o) o- (x^/i/S 

13 

) , ifelio rtho- me t a par a -7x-l/>l, R ttttSc 
;i/gt^*iJt^tf>4>&< l ocor^^r— oft-£-*fei£^2 

tt&ff»Ltfc»j, jwfcKiif-^**^ -e-€:*iDfn«, n&m&imfi'* 

»l©t^*Tbtl##S#ibt^&. ®y££fc=fcl;:SsfltlbT$T 
fclC£jSS1i:T%>J^b, M^©^*-e (i n- s i t u) 

< & 8 0 %JSU:T*&£. 8 0 %«TT*$)5 fc* 7/V4r=.;i/ai##^5fcSST?ttfc 
[0 0 5 3] 

[0 0 5 4] 

ft, R 12 ^7a:ni/>S©=b(Z)liX^l/>^(D>ffc^T**>ec 7 IC 
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m-, p-73L-Uym. ^>^if077^^r;i/S ( -CH 2 CH 2 -0 
[0 0 5 5] 

H 2 C = C (H) C (O) O (CH 2 ) n -CH = CH 2 . H 2 C = C (CH 
3 ) C (O) O (CH 2 ) n -CH = CH 2 
(±fB0>&5£lca3^T, nliO~2 0©Ii[) 

H 2 C = C (H) C (O) O (CH 2 ) n -0- (CH 2 ) ,CH = CH 2 , 
H 2 C = C (CH 3 ) C (O) O (CH 2 ) n -0- (CH 2 ) m CH = CH 
2 

(±m<D^iZ^X. n fcfc 1 ~ 2 0 CO^fL m[j:0~2 0(Z)ggt) 
o-, m-, p-^tf^^>if> % o-, m-, p-H 2 C = CH-C 6 H 
4 -CH 2 CH = CH 2% o-, m-, p - H 2 C = C H- CgH 4 ~ C H 2 
-C (CH 3 ) =CH 2 , o-, m-, P-H 2 C = CH-C 6 H 4 -CH 2 
CH 2 CH=CH 2 , o-, m-, p — HgC = C H — CgH^— O C H 2 C 
H = CH 2 , o-, m-, P -H 2 C = CH-C 6 H 4 -OCH 2 -C (CH 
3 ) =CH 2 , o-, m-, p-H 2 C=CH-C 6 H 4 -OCH 2 CH 2 C 
H = CH 2 , o-, m-, p-H 2 C = C (CHg) -CgH 4 -C (CHg 
) =CH 2 , o-, m-, p-H 2 C = C (CH 3 ) -CgH 4 -CH 2 CH 
= CH 2 . o-, m-, p-H 2 C = C (CH 3 ) -CgH 4 -CH 2 C (C 
H 3 ) =CH 2 , o-, m-, p-H 2 C = C (CHg) -CgH 4 -CH 2 
CH 2 CH=CH 2> o-, m-, p-H 2 C = C (CH3) -CgH 4 -0 
CH 2 CH = CH 2 , o-, m-, p-H 2 C = C (CH3) -CgH 4 -0 
CH 2 -C (CH 3 ) =CH 2 , o-, m-, p-H 2 C = C (CHg) -C 
6 H 4 -OCH 2 CH 2 CH = CH 2 

(fc£U ±ffift^(f, C 6 H 4 &7 ^-X/ym^mS-. ) 
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*»H!K:fev^r, ±MbfcMl^tt (I) 
[0 0 5 6] 

'©y^^S^/i/fi^o&fffcbTtt, M^rft (I) ©»3iK:ov^«i 

& l x ^ fe =b © £ mu<o © j^#a»cfaffl t*^ * . 
r®y ^y^^M^icjB^M^ fi-s-tt (i) ©sbsjcov* 

, x^i^^; v-j&tf y yv-##*bv\, 

* b < ^si^f^/^ ^ v-&tf* * ? y ^nx^/i/^ j v-t* 

&y, j5K#*b<tt, y^y/m^/i/i?**. #*88ic£v*Ttt, me> 

<m%$m> 

So 

(i) ©igJt^cov^TlH^bT^fe : ba)i:l^ilc^) : b©**^f^^cf^JM^#<^> 

o 
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<mi$w ( i ) ss#n> 

(i) ©y \fy?^v%ji/m&&^<DmMwmi*mzm%.2ti&^tf 
. n&mMtfft&v\<\ m&fr en ^©jg^tc^oTttmssjcy 

•ts«rtg&#&s©T% *nsr«-5*^K:*, mm*&&mm"G s es 

[0 0 5 7] 

a-£# (I) fcgsiirf 4#JCBR3tS*i<feV^ yif^^s?*^/*-^ 

a-&# (i) ©asautt, or **;bfcv*u yi^>^9s?*/b 



-«a i "casftsifc i »j i ( i ) t. i 

fr&a^sfi* y tf >^^^^j;i/S-^, — n**3*is3S& i a-^&fc y 
(i) 2wiBiB*&)W^&a^s*i'&y^>y9s;-3tj^/a-& 
, -««i*e*s*i«i6&i^*fcy i^m^ (i) &-gmm%t 
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[0 0 5 9] 

fcJB^lcftlM "T S r i: £ & . 

ffi^ft * ;rr * «ai t t j«^*m £ & y ^ * a * (Dm^m&mm n & n 

»«fttt«fl& «^ 1/ T ffl V a 3 £ £ tl e> ©« HI IC «£<Z> Iff £ ft -£T* £ 5 
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«flg. #V7°nifi>yffim. >^S^HI> >j<y;fr-3ff*- h*§J 

flg. aKyx*T7i/«iis, ^y#-^*- h^i^yx*^^!©^^ 

^^;i/^e>j&s^e>3i^tis^^< i:^ ia®tf^;i/^#*ft:7 o~ioo 
Mfi% £ 3 *i e> © trn;b^#*^ t &Miir "Tfgfc £ x. tfx^ i/ z/. zfuifv 
y, wm¥-)v&z<Di&<Dv:-n,&mm&it3&zf ^^^x>, >ry 

^i/>^if<z)^|gs;x>^#*flt^^0~3 0MS%££fi-£-LT#e>*i£jp. 

# y * ^ b > mm t y 7 x. - u > x - t-/i/»hi ©^r4^ & £ & & wr 5 3 1. # 
isymm. m^v^tuy^ymm. #y mm, #yixf*» 

flg& if jtftHfttt, & fit L*J>* < b v\, 

[0 0 6 1] 

[0 0 6 2] 

Stt&ASh h y 7i3^77^ h&£©£5t&I ; J^y xf uyv v Z 7 
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n ^ if 7 x n/I,x— r/I/fc if olilill H^ftT >fc if ©**5*0 
[0 0 6 3] 
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